A highly active microsomal glutathione transferase from frog (Xenopus laevis) liver that is not activated by N-ethylmaleimide.
Microsomal glutathione transferase has hitherto only been purified from mammalian species. N-ethylmaleimide and trypsin activation (discriminating features of this enzyme) has only been observed in microsomes from mammals. In this paper we describe the first isolation and characterization of a non-mammalian microsomal glutathione transferase from frog (Xenopus laevis) liver. This protein has a molecular weight similar to that of the mammalian enzyme (approximately 17 kDa), but cannot be activated by N-ethylmaleimide or trypsin. In fact the enzyme is rapidly inactivated by this sulfhydryl reagent and protease. It thus appears that N-ethylmaleimide activation is not an obligatory property of microsomal glutathione transferase. The frog liver microsomal glutathione transferase has one of the highest specific activities towards the second substrate 1-chloro-2,4-dinitrobenzene (CDNB) (200 mumol/min mg) obtained with any glutathione transferase and accounts for the high activity found in frog liver microsomes. The kcat/K(m) for glutathione and CDNB are 0.017 and 1.1 x 10(6) M-1 s-1, respectively. The enzyme also functions as a glutathione peroxidase (dilinoleoyl phosphatidylcholine hydroperoxide is reduced (5.2 mumol/min mg)). It is now evident that a highly active microsomal glutathione transferase, with a molecular weight similar to that of the mammalian enzymes also exists in a non-mammal species.